
Quantum Physics   PHYS2040

A/Prof. Clemens ULRICH

Email Address

ulrich@phys.unsw.edu.au

Phone Number 2 938   ---

Facsimile Number 2 938 56060 

Office Hour:

please contact me after 

the lecture

Wed.  17:00 - 18:00 RC M032

Thur. 15:00 - 16:00 RC M032



Assignment 1: 10 %

Assignment 2: 10 %

MS Examination: 20%

Final Examination: 60 %

Mid Semester Examination: 19. April       15.00-16.00

Topic:

Properties of Light, Photoelectric Effect, De Broglie Wavelength,

Particle-Wave Dualism, Wave Package, Probability Wave,

The Schroedinger Equation 
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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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R. Eisberg and R. Resnick (E&R), 

“Quantum Physics 2nd Ed.” (Wiley)

Textbooks:
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Serway, Moses and Moyer (SMM), 

“Modern Physics 3rd Ed.” (Thomson)

Textbooks:
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� Rae, “Quantum Mechanics 5th Ed” (Taylor-Francis) 

- more technical

� Griffiths, “Introduction to Quantum Physics 2nd Ed.”

(Prentice-Hall) deeper mathematical understanding

Textbooks:

Furthermore: more fundamental books 

- Landau-Lifschitz

- Albert Messiah
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X-rays to Quarks: 

Modern Physicists and Their Discoveries 

Emilio Segrè

Dover Publications (2007) 

A further book:

Emilio Segrè

1905 – 1989

Picture taken in

Los Alamos

Antiproton, Table of Isotopes

Nobel Prize 1959
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energy comes in discrete, quantised ‘packets’ rather than as a 

continuum. This was quite a bold step, in his own words:

"... an act of despair ... I was ready to sacrifice any of my 
previous convictions about physics ..." 

The World of the Quantum –

Everything is Quantized 

Max Planck   1858-1947

Planck resolved this problem by breaking free from the idea that energy 

is a continuum, instead assuming that the energy of atomic oscillators is 

quantised, in other words, 

E = n(hn) where n = 0,1,2,3… is an integer

and h = 6.626 ×××× 10-34 Js is Planck’s constant

14. December 1900  (Nobel Prize 1918)
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Max Planck

23. April 1858 - 4. Oct, 1947

Professor in 

Kiel, Berlin and Goettingen

Head of the 

Deutsche Physikalische Gesellschaft

President of the 

Kaiser Wilhelm Institute

which in 1948 became the

Max-Planck Institute

His son Erwin Planck was executed

by the Nazis in 1945 for the participation

in an attempt to assassinate Hitler.
Max-Planck Medal 1929

Max Planck and Albert Einstein



Quantum Physics   PHYS2040

Unsolved Problem: 

Black Body Radiation


