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Fission fragment mass distribution for
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Magic numbers

Hydrogen-like potential:
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(note) Atomic magic numbers (Noble gas)
He (Z=2), Ne (Z=10), Ar (Z=18), Kr (Z=36), Xe (Z=54), Rn (Z=86)

Shell structure

Similar attempt in nuclear physics: independent particle motion in a

Woods-Saxon potential
V(r) = —Vo/[1 + exp((r — Rp)/al
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Mayer and Jensen (1949):
Strong spin-orbit interaction
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Single particle spectra
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single-] model

shell model
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angular momentum (spin) and parity for each configuration?
—— let us first investigate a single-j case



single-j level: one level with an angular momentum |

example: J = py),

P3o,  can accommodate 4 nucleons
(j,= +3/2, +1/2, -1/2, -3/2)



P3»  can accommodate 4 nucleons
(j,= +3/2, +1/2, -1/2, -3/2)

1) 1 nucleon
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(there are 4 ways to occupy this level)

11) 4 nucleons
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I=j14jo+is+ja (there is only 1 way to occupy this level)
parity: (-1) X (-1) x (-1) x (-1) = +1

1i1) 3 nucleons
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T=j14jotjs (there are 4 ways to make a hole)
parity: (-1) x (-1) x (-1) =-1



111) 3 nucleons
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IV) 2 nucleons
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anti-symmetrization



1) 1 nucleon

p3/2 ‘ I© = 3/2-
(there are 4 ways to occupy this level)

11) 4 nucleons

9000 p3/2 mem) | =(QF

I=j14jo+is+ja (there is only 1 way to occupy this level)
parity: (-1) x (-1) x (-1) x (-1) = +1
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example: (main) shell model configurations for 1B
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another example: (main) shell model configurations for 1’F
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another example: (main) shell model configurations for 1’F
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