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Energy-density-functional results for magic nuclei and the 

extrapolation to the neutron matter equation of state  
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g=(1+s) 
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Typical values (MeV) at 

         0.10       0.16     nucleons/fm3 

 

Jm      -14         -16 

Lm                       0 

Km                   240 

 

 

Js         25          34 = Sv 

Ls                      68 = L 
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Nuclear data for the Skx the parameters 

Å Properties of ñclosed-shellò nuclei 

     16O, 24O, 34Si, 40Ca, 48Ca, 48Ni, 68Ni, 88Sr, 100Sn, 132Sn and 208Pb 

 

Å Binding energies,  [Z,N]    [Z+1,N]   [Z-1,N]    [Z,N+1]    [Z,N-1] 

         

      fitted to within about 1 MeV 

 

Å rms charge radii   

 

      fitted to within about 0.02 fm 

 

Å Some assumptions about the neutron equation of state 
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Except for the increase just after the magic numbers 28, 50, 82 and 126  

the rms charge radii are understood to the level of about 0.02 fm 

  

 

The ñproton charge radius puzzleò  (in fm) 

 

0.879(11) from electron scattering 

0.833(10) from atomic Lamb shift (Berginov et al., Science 365, 1007 (2019). 

0.8409(4) from muon Lamb shift 

 

results differ 0.04 fm (7 s)  
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Hammon et al, zprl  1918 

Cd 
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Gorges et al PRL 2019 

Sn 
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5DCH   5 dimensional collective Hamiltonian 


