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Contemporary Nuclear Shell Models”

LUO Yan-an, LI Lei, ZHANG Xiao-bing, TAN Yu-hong, NING Ping-zhi
(Department of Physics, Nankai University, Tianjin 300071, China)

Abstract. The current status on the theoretical investigations of the nuclear shell model is reviewed, and
the fundamental problems in shell-model studies are mentioned. Basically the shell-model uses a very intui-
tive approach to study the nuclear many-body dynamics in terms of valence particles. It assumes that the
nucleons, belonging to a closed core, do not participate in the establishment of the nuclear spectrum.
One of the main problems in the (traditional) shell model is to make a calculation feasible. With the
explosive growth of the computational power, it is possible to carry out a “Very Large Scale” shell model
calculation. Nevertheless, whether such a calculation really helps our understanding of physics is still an
open question. Furthermore, the case of the medium weight and heavy nuclei with configurations of 10—
10" remains out of reach. For these nuclei one still needs to truncate the huge shell model space to a man-
ageable subspace. Recently, a useful formalism has been described for the nuclear-pair shell model, which
allows for various truncations. Meanwhile, nuclear many-body shell model calculations with realistic effec-

tive interactions have been undergoing developments tremendously.

Key words. shell model; large scall calculation; model space truncation; realistic many-body shell model
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