
Consider a three-dimensional anisotropic harmonic oscillator potential

The corresponding Hamiltonian is separable into the x-, y- and z-directions and the energy 
eigenvalues are easily obtained as:
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1) In the case of spherical symmetry (x = y = z = 0), a large degeneracy is obtained. 
Calculate the lowest ‘magic’ numbers (include spin degrees of freedom).

2) In the case of axial symmetry, x = y = ⊥ ≠ z. Plot the energy E (in units of ℏz) as 
function of the ratio r = ⊥/z, from r = 0.1 to 3.5. Include in your plot only the 
eigenvalues such that N = nx + ny + nz ≤ 6

List the magic numbers in the two other cases with large degeneracies for r > 1 (also 
include spin degrees of freedom).

Comment your results.
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