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In nature   5 double magic nuclei
4He, 16O, 40Ca, 48Ca, 208Pb 

with high stability and high abundance









Self-consistent Giessen EDF 
theory

The validity of the EDF is confirmed by a successful 
description of the data all over the mass table, not only
of nuclear ground state but also of spectral properties of 
stable and exotic nuclei





Landscape of the shell correction energy

| |the shell correction energy| = fission barrier height
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1. Proton/Neutron shell closures  appear at 114/174
and 120/184 with a more pronounced closure in Fl  

2. The competition between proton and neutron
shell effects at Z=114 – 120 region acts like a
stabilization effect, inducing a rather weak
dependence of the shell correction  on  Z 

So the island of stability is more like an island
of coral reef origin than a volcanic one.
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Interplay of Proton and Neutron Shell Dynamics



•The strong influence of the neutron shell structure 
on the position of the double magic SHN. The shift 
of the proton shell closure from Z=114 to Z=120 is 
clearly seen with increasing N from 174 to 184

288Fl (N=174) is the most likely candidate for
the next double magic nucleus beyond 208Pb

El. 120 (N=184) is highly likely candidate for
award of the next-to-next double magic nucleus



Fl is homolog of Pb and Sn (in the same group):
Z(Fl) - Z(Pb) = Z(Pb) - Z(Sn) = 32
N(Fl) - N(Pb) = N(Pb) - N(Sn) = 50
N(Fl)=176, A(Fl)=290 the most stable isotope

120 is homolog of Ra and Ba:
Z(120) - Z(Ra) = Z(Ra) - Z(Ba) = 32
N(120) - N(Ra) = N(Ra) - N(Ba) = 50
N(120)=182, A(120)=302



• Rather strong shell effects are predicted in the 
Z=114-120 region, resulting from the interplay of 
the proton   shell closures at Z=114, Z=120 and 
the neutron shell closures at N=174, N=184.

• Quite  weak dependence of the shell correction on 
the charge number Z.  So the island of stability 
looks like an island of coral reef origin with the 
border Z=114 - 120 and N=174 - 184. 

• This prediction supports the attempt to produce 
SHN with Z=119, 120 and to check if they belong 
to the main reef of the island of stability.

Conclusions



Thank you for your attention !





No discontinuity in Q(alpha) and lifetimes
was observed when the proton number 114
is crossed at neutron numbers from N=172
to N=176

The nuclei are expected to be quite unstable
beyond Z=120. 
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Fricke et al  periodic table



Seaborg periodic table



Pyykko periodic table.
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