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Pchem 364: Quantummechanics -SUMMARY-                Uwe Burghaus, Fargo, 2005—V1 

Minimum requirements for underneath of your pillow. However, write your own summary! You 
need to know the story behind the equations… 
The summary is not necessarily directly related to your exams. I may ask you to explain concepts 
rather than memorizing equations. However, you have to know some of them. 

 
Be aware of typos.
__________________________________________________________________________________ 
 
CLASSIC EXPERIMENTS  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Blackbody radiation 
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Wien’s displacement law

Stefan-Boltzmann’s law

 

Photoelectric effect 
Experimental results: 
threshold frequency n0 
n0 depends on substance 
light intensity ~ # of photoelectrons 
Ekin independent of light intensity 
 

E hkin = −ν φ

Quantization of light

E hphoton = ν
particle – wave duality

Photoelectric effect
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Emission/absorption spectra & Bohr’s model 
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“Simple potentials” and the corresponding eigenvalues 
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Particle in a 1D box 
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Harmonic oscillator 
Look it up & write your own summary 

Classically 
allowed
energies

Classically 
allowed
energies

Classically 
allowed
energies
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wave functions 
 
 
 
 
 
 

probabilities 
 

  
SCHRÖDINGER EQUATION 
 
 
                                                     (time dependent) 
 
 
                                                                       (time independent) 
 
with operators 
 
                             (Hamilton operator) 
 
                              (time dependent)                                   (time independent) 
 
 
Eigenvalues 
The possible results in a measurement 
of a physical/chemical quantity are the 
Eigenvalues of the corresponding 
observable.  

 

 
Averaging 
… what was this all about ?
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OPERATORS 
observable operator 

name symbol symbol operation 
position x  

 
multiply by x 

momentum  
px 

 
 
 

 
 

kinetic energy  
Kx 

 

  

potential energy V(x)   
total energy E   
angular 
momentum 

Lx=ypz-zpy   
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Approximation methods 
 Variation theorem

The true ground state energy, i.e., the eigenvalue of the time-independent 
Hamilton operator       of a quantum-mechanical system obeys$H
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