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Spin – orbit potential 
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Predictions of the shell model: 

1. Stability of the close shell nuclei. This scheme clearly reproduces all the magic numbers. 

 

2. Spin and Parity of Nuclear Ground States. 
the shell model has been very successful predicting the ground state spin of a large 

number of nuclei. 

i. Even-even nuclides (both Z and A even) have zero intrinsic spin and even parity. 

ii.   Odd A nuclei have one unpaired nucleon. The spin of the nucleus is equal to the 

jvalue of that unpaired nucleon and the parity is (-1)l, where l is the orbitalangular 

momentum of the unpaired nucleon. 

 

iii. Odd-odd nuclei. In this case there is an unpaired proton whose total angular 

momentum is j1 and an unpaired neutron whose total angular momentum is j2. The 

total 

spin of the nucleus is the (vector) sum of these angular momenta and can take 

values between |j1 - j2| and |j1 + j2| (in unit steps). The parity is given by (-1)(L
1+L2

), 

where l1 and l2 are the orbital angular momenta of the unpaired proton and neutron 

respectively. 

 

For example  3Li 6(lithium) has 3 neutrons and 3 protons. The first two of each fill 

the 1s level and the thrid is in the 1p 3/2 level. The orbital angular mometum of 

each is l = 1 

so the parity is (-1)×(-1) = +1 (even), but the spin can be anywhere between 0 and 

3. 

 

 

 

 

 

 

IV. Magnetic Dipole Moments 
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Disadvantage : 

1. There exists difference between shell model wave function and the real state of the 

nucleus.  

2. The large value of Q the quadrupole moment in many nuclei can not be explained with 

this mode. 

3. The strong spin – orbit interaction , are certainly not applicable in this model. 

4. The shell model can not be applied to many heavy nuclei. 
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