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How do regular and simple patterns emerge 
in the structure of complex nuclei?

(NuPECC Long Range Plan 2010)



new coupling scheme
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δVpn(Z,N)=(B(Z,N)-B(Z,N-2)-B(Z-2,N)+B(Z-2,N-2))/4

light nuclei                                   heavy nuclei
spikes at N=Z                          spikes at Nval=Zval
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• Light nuclei 
SU(4) Wigner supermultiplet 
(T=1, S=0) and (T=0, S=1) pairs 

• Heavy nuclei
Nilsson 0[110] pairs 

ΔΚ [ΔΝ Δnz ΔΛ]



δVpn peaks 

Z     N    last protons   last neutrons

168Er    68   100      7/2[523]          7/2[633]
172Yb   70   102      1/2[411]          1/2[521]
178Hf    72   106      7/2[404]          7/2[514]
180W    74   106      7/2[404]          7/2[514]

K[N Nz Λ]           S=1



R4/2=E(4)/E(2)



Nilsson model overlaps 



Nilsson model overlaps



Nilsson                   DFT



Nilsson                     DFT



Nilsson level scheme











• New coupling scheme 
for symmetry based calculations

• Different kinds of pairing 
[(T=1, S=0),  (S=1, T=0)] 
favored at different regions 
of the nuclear chart



Reductions U(N)>SU(3)
N=10, 15, 21, 28
N. Minkov (INRNE, Sofia)
I. E. Assimakis (NTUA) 

Hamiltonian 
non-diagonal third, fourth order terms 
conserving SU(3) 
breaking β, γ degeneracy 
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