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9.5 Shell Model
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Shell Model
Successful in describing hydrogen

Can this work for a nucleus? 

Many-body systems; no analytic solutions; no dominant center 
of a long-range force; short range force with many pairs of 
interacting nucleons, …

Interactions average out and results in a potential which 
depends on position but not on time “nuclear mean field”. 
Nuclear potential emerges from large number of 
nucleon-nucleon interactions. 
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Experimental evidence of closed nuclear shells
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Binding energies
deviate from
liquid drop model
with increased
binding at N or Z
at “magic” numbers
of 2, 8, 20, 28,
50 and 126
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Experimental evidence for closed nuclear shells
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Double magic nuclei
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Historic Confusion
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Spin-orbit splitting
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Nuclear vs Atomic shell model
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