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Nuemrical conditions and progress of odd-Z nuclei

<latexit sha1_base64="xwyB2x9IyWLYnFcIl0lfpjybFJ8="></latexit>

procedure

• All the ground states of odd-Z nuclei have been determined by checking 

the potential energy curves of each nucleus.
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Progress of odd-Z nuclei

Lu Hf Ta W Re Os Ir Pt Au Hg

DRHBc 83 81 86 83 88 87 92 91 98* 92

RCHB 84 81 86 83 88 85 90 88 91 90

*Constrained by binding energies of Pt isotopesNeutron drip line (71 ≤ Z ≤ 80): 184

Proton drip line (71 ≤ Z ≤ 80)

• The proton drip line for 71 ≤ Z ≤ 79 odd-Z nuclei is determined by the one-proton 
separation energies.

Part of data table of Au isotopes

X. Xia et al., ADNDT 121, 1 (2024).
P. Guo et al., ADNDT 158, 101661 (2024).
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• Two-neutron separation energies with DRHBc theory well predict experimental data.

Comparisons of odd-Z nuclei
unbound (Sp < 0)

N = 126

N = 126 N = 126

N = 126N = 126
N = 184

N = 184 N = 184

N = 184 N = 184

N = 82
N = 82



• The patterns of one-neutron separation energies are well reproduced in DRHBc theory. 

• The one-neutron separation energies of 244Lu and 246Lu are less than 0. 

• The nuclei with N > 184 are unbound (even-Z nuclei also).
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Comparisons of odd-Z nuclei
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• The binding energies described by DRHBc show less discrepancy 
with the experimental data than those by RCHB.

Comparisons of odd-Z nuclei

N = 126

N = 126

unbound  
(Sp < 0)

unbound 
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Comparisons of odd-Z nuclei

𝝈 [MeV] Lu Hf Ta W Re Os Ir Pt Au Pt

Eb 2.55 2.90 2.44 3.00 2.72 3.51 2.98 3.53 2.74 2.96

Eb+rot 0.95 0.85 0.790 0.89 0.87 1.47 1.45 1.71 1.42 1.22

rms deviation

N = 126 N = 126
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• For Lu isotopes, predicted Rc values are larger than experimental data. 

• However, For Ir and Au isotopes, predicted Rc values are smaller than experimental data.

Properties of odd-Z nuclei
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N = 126

N = 184
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• The nuclei with neutron magic number are also stable in odd-Z nuclei. 

Properties of odd-Z nuclei
unbound  
(Sp < 0)
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unbound 
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• Ubrupt Changes of nuclear shapes are related to shape coexistence.

Properties of odd-Z nuclei

192Ir
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Properties of odd-Z nuclei

192Ir

193Ir

192Ir

191Ir
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Potential energy curves

• The 192Ir isotope exhibits the shape coexistence with ∆Eb < 0.2 MeV.
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�Eb < 0.2 MeV



13

• There is new type of PEC in Au isotopes.

Properties of odd-Z nuclei
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• At the magic number, neutron Fermi surface is low. 

• The results from DRHBc show consistent in neutron drip line.

Properties of odd-Z nuclei
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N = 184

unbound (Sn < 0 or S2n > 0)



Summary

• The ground states of 71 ≤ Z ≤ 79 odd-Z (about 500) bound nuclei have been 
determined. 

• Some of the calculation results of odd-Z nuclei were compared with experimental 
data and RCHB.  

• The results from DRHBc describe the experimental data qualitively well.



Thank you for your attention!


