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In the single-particle shell model, the ground state of a nucleus with an odd
proton and an odd neutron is determined from the coupling of the proton
and neutron shell-model states: I = j, + j,. Consider the following nuclei:
16N — 27; 12B — 1*; 3P — 1*; %Al — 3*. Draw simple vector diagrams
illustrating these couplings, then replace j, and j,, respectively, by £, + s,
and £, + s,. Examine your four diagrams and deduce an empirical rule for
the relatlve orientation of s, and s, in the ground state. Finally, use your
empirical rule to predict the I™ assignments of 2Na and 2®Na.
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7. Compute the expected shell-model quadrupole moment of **Bi () and
compare with the experimental value, —0.37b.
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10. By tabulating the possible m states of three quadrupole (/= 2) phonons,
and their symmetrized combinations, show that the permitted resultant
states are 0%, 2%, 3%, 4* and 6*.




