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Full pf-shell calculations
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FIG. 1. (Left) Excitation energies of the first 2% states.
Experimental data are shown by filled circles [17] and open
triangles [18]. Theoretical values obtained by shell model cal-
culations are shown by solid lines. The truncation order t
(the maximum number of nucleons which are allowed to ex-
cite from f7/, to higher orbits: P3/2, P1/2, fs/2) is 5 for %®Fe
and 58'60'62Ni, 6 for 5254 Fe and %Ni, and 7 for %%Fe, Other
results are exact. Dashed lines show the results obtained by
‘the FDA*. (Right) Effective single particle energies for neu-
tron orbits. Symbols indicate that the corresponding orbit is
occupied by at least one nucleon in the lowest filling configu-
ration.
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Summary
In some exotic nuclei, the magic numbers do change

from those for stable nuclei.

stable 2, 8, 20, 28, 38/40,

exotic 2, 6, 16, 28, 34,

Origin : strong j.-j. coupling in 7=0 channel
as confirmed by G-matrix and empirical fit
A major basic mechanism producing this coupling :

(t1)(o0c)Ar)
meson exchange and 1/N, expansion of QCD

—-

This explains various structures of exotic nuclei.
Otsuka et al., Phys. Rev. Lett. 87, 082502 (2001).
PR EE R R R RN
The same interaction affects spin-isospin properties.
GT transitions : "B(d, >He) "'Be, **Ni(°*He,t) **Cu, etc

Magnetic moments : p-shell nuclei, e.g., '’B-""N



