
Part II: Basic one-dimensional problems and More Quantum Mechanics 

These problems are easy but sometimes tricky 
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V. One-Dimensional Particle-in-a-box and Related Problems 
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A. Particle in a One-Dimensional “box” or Infinite square well 

• 1D problem (everything happens in x only) 
• Where to place the range is your choice (does it really matter?) 
• What is U(x) that goes into TISE & TDSE?  
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The important point 
is that you should 
know the meaning 
behind U(x) and the 
different ways it is 
being shown  
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Question: Think as we go along with solving TISE with U(x).  Will the different 
ways of placing the well/box change the physics?  What will be changed, if not 
the physics?     
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[Remark:  We will make this argument mathematical later, stay tuned] 
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[This is what mathematics can tell.  We are done with mathematics!] 

Technically, we are considering boundary conditions.  But don’t worry about the name. 
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[Reiterate: It is physics (boundary conditions) that selects the allowed energies] 
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How about the factor A? 

[Recall:  This is how QM wavefunction different from classical waves] 
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These are exactly what we discussed under eigenvalue problems. 
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Allowed energies shown as dashed 
lines inside the well together with 
U(x).  But we need to be sure that 
the allowed energies (eigenvalues or 
eigenenergies) are energies.  They do 
not depend on x.  It is conventionally 
displayed like this.  You must live 
with it on one hand and appreciate 
the information contained in the 
figure on the other.  

Energies are given in units of E1 
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This is important because of the probability interpretation of wavefunction squared 
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Note that the wavefunctions are plotted 
in a funny way, with the x-axis (zero of 
the wavefunction) moved vertically up to 
where the allowed energy of the 
wavefunction locates!   Live with it!  But 
you need to be very sure where the zero 
of the wavefunctions really are!  As the 
probability density is associated with the 
wavefunction squared, and thus where 
the zero is really matters! 
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Plot of probability densities for 
different energy eigenfunctions, but 
in a funny way as for the 
wavefunction.  Live with it!  
But make sure that you understand 
the meaning of the plots and how to 
make use of the information. 
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This ends the standard (baby level) treatment of the problem. 

But there is much QM to learn from this simplest 
problem… 
• How to “think like a physicist” in doing QM problems?  
• Properties of energy eigenfunctions 
• Using the set of energy eigenfunctions to answer initial 

value problems 
• Is the set of “energy eigenfunctions” really special?  Or 

the properties can be extended to other sets of 
eigenfunctions (of other QM operators)?  

• How to calculate measureable quantities from 
wavefunctions?   


