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NUCLEAR MODELS 127
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Figure 5.9 Experimental values for the magnetic moments of odd-neutron and
odd-proton shell-model nuclei. The Schmidt lines are shown as solid for g, =
g.(free) and dashed for g, = 0.6g,(free).

arbitrarily) reducing the g, factor; for example, the lines for g = 0.0g{ free) are
shown in Figure 5.9. The overall agrecment with experiment is better, but the
scatter of the poinis suggests that the mode! is oversimplifying the calculation of
magnelic moments. Nevertheless, the success in indicating the general trend ol
_t@?bbserved magnetic moments suggests that the shell model gives us at least an
approximate understanding of the structure of these nuclei.

¢tric Quadrupole Moments

the caleulation of clectric quadrupole moments in the shell model is done by
Eviluating the electric quadrupole operator, 322 — r2, in a state in which the total
lar momentum of the odd particle has its maximum projection along the =
hatis, m, = +/). Let's assumc for now that the odd particle is a proton. Il
gular momentum is aligned (as closely as quantum mechanics allows) with
axis, then it must be orbiting mostly in the xy plane. As we indicated in the
sion following Equation 3.36, this would give a pegative guadrupole
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128 BASIC NUCLEAR STRUCTURE

0dd proton

nlay)

L I | ! I J

172 32 572 702 9/2 11/2

Figure 5.9 Continued.
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