
 

PHY2201 Summary Sheet 18 
 
Single particle mass m confined to a cubic container (3-D ∞ 
potential well) side length L.  
 
Describe particle via a wavefunction Ψ(x,y,z) satisfying the energy 
eigenvalue equation :-   
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Solutions E and Ψ(x,y,z) are the energy eigenvalues and stationary 
states of the particle.  
 
Boundary conditions:  
Ψ(0,y,z) = Ψ(L,y,z) = Ψ(x,0,z) = Ψ(x,L,z) = Ψ(x,y,0) = Ψ(x,y,L) = 0 
 
Solution :- 
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 (ditto y,z ) nx = 1, 2, 3 … (ditto ny, nz ) 

 
Momentum space picture :- 
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Allowed states form a cubic lattice, lattice constant 
L
π�

. 

 
Hydrogen atom at room temp confined to 1m3.  
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Hence momentum states are very finely spaced � can often treat 
as forming a continuum. 
 
 


