Due Date 11-12-08 Nuclear Physics 621 Send your answer to:

Nicolas Schunck,
Homework 8 - Shell Structure schuncknf@ornl.gov

Consider a three-dimensional anisotropic harmosaillator potential

1 1 1
V = §mwix2 + §mw§y2 + 5mw§z2

The corresponding Hamiltonian is separable intaxthg- and z-directions and the energy
eigenvalues are easily obtained as:

1 1 1
E = hw, (nx+§)+hwy (ny+§)—|—hwz (nz—|—§)

1) In the case of spherical symmetwy, = w, = w, = wy), a large degeneracy is obtained.
Calculate the lowest ‘magic’ numbers (include spagres of freedom).

2) In the case of axial symmety, = w, = w, # w,. Plotthe energy E (in units atv,) as
function of the ratio = w /w,, fromr = 0.1 to 3.5. Include in your plot only the
eigenvalues such thit=n, + n + n, <6

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

Comment your results.



