
Chapter 4, continued

particle in 3D box, V = 0 for 0 < x < a,
0 < y < b,
0 < z < c

= ∞,   otherwise
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assume the problem separates
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let a = b = c
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• Note how much more rapidly energy levels grow for 3D vs. 1D

• Degeneracies are a result of symmetry

Nodal patterns for (1,1), (1,2), (2,1) 
eigenfunctions of 2D particle-in-box
problem

(1, 1) (1, 2) (2, 1)



back to the 1D particle-in-box problem:

example 4.2
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Classical analog

two fundamental frequencies
ω1, ω2

what happens with the initial
condition shown to the right
(  1    is displaced but   2   is not)?



What happens if the box is finite?

The wavefunction now leaks 
(tunnels) outside the box

What if there is a barrier?

The particle can tunnel through the
barrier

classically
forbidden
region

exponential
decay

Vo Vo
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Some additional exercises:
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δ(x-c)  =  delta function  =  0,   x  ≠ c

=  ∞,  x  =  c  
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Convince yourself that for the particle-in-box problem, δ(x-c) can be 

represented as a sum over all                     functions.

⇒ momentum ranges over all possible values

Note the connection with the uncertainty principle
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