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• The PSDPF interaction obtained using fitting

procedure: 0 and 1 ħω states throughout the sd shell,

• To validate this interaction, we test it by calculating

excitation energies and electromagnetic transition

observables for nuclei at the begin and the end of the

shell and particularly for different isotopic chains to

Results for the mirror nuclei 22Ne and 22Mg
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shell and particularly for different isotopic chains to

see the evolution of these properties for a fixed Z and

increasing N



• The resonant radiative capture reaction 21Na(p,γ)22Mg

in nucleosynthesis

(breakout of the hot CNO cycle)

the cross sections spin-parity assignments

(around the proton- threshold at ~ 5.51 MeV )
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• The structure of 22Mg is not well known because it is

experimentally difficult to reach

• Comparison with the well studied mirror 22Ne is

recommended



� ~ 6.35 MeV

Experimentally
22Ne spectrum contains :

� 14 reported states with  

well defined Jπ

� 12 + states and 2 – states

� ~ 6.35 MeV

Experimentally
22Mg spectrum contains :

� 16 reported states with  

not so well fixed Jπ

The proposed spectra versus experiment The proposed spectra versus experiment 
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• PSDPF : ~ 6.35 MeV

� 15 predicted states

� 12 + states and 3 – states
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EMT properties of 22Ne
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EMT properties of 22Mg
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22Ne 22Mg

� 0+ properties

� Ex(exp) = 6.234 MeV
� Ex(Th) = 6.273 MeV
� = 346 fs 115
� = 14 fs

� 0- properties

� 0+ properties

� Ex(exp) = 5.962 MeV
� Ex(Th) = 6.273 MeV
� = ?
� = 27.6 fs

� 0- properties
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Examine now the gamma decay schemesExamine now the gamma decay schemes

� 0- properties

� Ex(exp) = 6.234 MeV
� Ex(Th) = 6.288 MeV
� = 346 fs 115
� = 496 fs

� 0- properties

� Ex(exp) = 6.046 MeV
� Ex(Th) = 6.288 MeV
� = ?
� = 870 fs
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22Ne PSDPF

22Mg PSDPF
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This is This is another another good argument of the good argument of the 

existence of a 0existence of a 0-- state in the 2 mirror nucleistate in the 2 mirror nuclei
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ThisThis 00-- statestate hashas aa veryvery

fragmentedfragmented wavewave functionfunction

� One proton jump

� (~50%) p1/2 sd

� (~50%) p3/2 sd

p1/2 p3/2 d5/2 s1/2 d3/2 f7/2 p3/2 f5/2 p1/2   p1/2 p3/2 d5/2 s1/2 d3/2 f7/2 p3/2 f5/2 p1/2  
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Final spectra
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�
22Mg structure is of nuclear astrophysical
interest, especially their Jπ assignements

� Experimentally, the 22Mg spectrum is not so well known as
the one of 22Ne

� A comparison with the well studied mirror nucleus 22Ne is
important as well as with shell model using our 0 and 1 ħω
PSDPF interaction

Conclusion

Finally, we propose a complete spectrum of Finally, we propose a complete spectrum of 
2222Mg up to ~ 6.35 Mg up to ~ 6.35 MeVMeV

PSDPF interaction

� This comparison leads to the proposed existence of a 0-

state in the two mirror nuclei and to a one to one level
correspondence of 22Ne and 22Mg between 0 and ~6.35 MeV
of excitation
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0- states in 22Na using PSDPF Ex(0+
1) =707 keV : PSDPF

� 4.409 MeV

Eexp= 4.296 MeV

� 6.007 MeV

� 3.702 MeV

Eexp= 3.639 MeV

� 5.300 MeV

� 6.042 MeV

The 0The 0--
44 in in 2222Na is a T = 1 stateNa is a T = 1 state

� 6.749 MeV

� 6.995 MeV

� 6.042 MeV

� 6.288 MeV = Ex(0-) 
22Ne,22Mg
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