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Methodology Results Summary and Future plan

Odd-even nuclei (Z = 61, 63, 65)

Constrained calculations for each isotope

Run each isotope with deformation from –0.40 to 0.55
β2 =-0.40, -0.35, -0.30, ..., 0.50, 0.55
20 β2 per isotope

Figure out the β2 of local minimum Etot+cm

Unconstrained calculations

Run 5 deformations with step sizes of 0.05 near β2 above

Unconstrained calculation with lowest Etot+cm

⇒ ground state
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Methodology Results Summary and Future plan

Odd-odd nuclei (Z = 61, 63, 65)
Follow the guideline from ManualforDRHBc_202112.pdf
With results from odd-even nuclei

Progress is simplified
Do not need constrained calculation
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Methodology Results Summary and Future plan

Code version (odd-Z nuclei)

Odd-even isotopes
All odd-even isotopes 61 ≤ Z ≤ 65 are done
(Code_DRHBc_202112)

Odd-odd isotopes
All odd-odd isotopes 61 ≤ Z ≤ 65 are done
All unconstained calculation: Code_DRHBc_202112
Constained calculation for Pm(Z = 61):
Code_DRHBc_202112
Constained calculation for Eu(Z = 63) and Tb(Z = 65):
Code_DRHBc_202401
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Table summary

Results are being double-checked
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Methodology Results Summary and Future plan

Ground state energy: Eu (Z = 63)

Ground state energy for Eu
(Z = 63)

Difference between the
experimental energy and DRHBc
calculations from 137Eu to 165Eu

With rotational energy ⇒ better prediction (Except 146Eu)
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Methodology Results Summary and Future plan

Ground state energy: Tb (Z = 65)

Ground state energy for Tb
(Z = 65)

Difference between the
experimental energy and DRHBc
calculations from 141Tb to 167Tb

With rotational energy ⇒ better prediction
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Methodology Results Summary and Future plan

2-neutron Separation Energy: Eu (Z = 63)

2-neutron separation Energy for
Eu (Z = 63)

Difference between experimental
S2n and DRHBc S2n from 139Eu
to 165Eu

Agree with shell closure, but description needs improvement
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Methodology Results Summary and Future plan

2-neutron Separation Energy: Tb (Z = 65)

2-neutron separation Energy for
Tb (Z = 65)

Difference between experimental
S2n and DRHBc S2n from 143Tb
to 167Tb

Same phenomenon can be concluded in Tb (Z = 65)
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Methodology Results Summary and Future plan

1-neutron Separation Energy: Eu (Z = 63)

Single neutron separation Energy
for Eu (Z = 63)

Single neutron separation Energy
for Eu (Z = 63) from 183Eu to
230Eu

1 unbounded nuclei exist in 192Eu
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Methodology Results Summary and Future plan

1-neutron Separation Energy: Tb (Z = 65)

Single neutron separation Energy
for Tb (Z = 65)

Single neutron separation Energy
for Tb (Z = 65) from 185Tb to
244Tb
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Deformation β2 and potential energy curve: Eu

Deformation for Eu (Z = 63)

Evolution of potential energy

Yiu To Chung Martin (HKU) 13 / 19



Methodology Results Summary and Future plan

Deformation β2 and potential energy curve: Tb

Deformation for Tb (Z = 65)

Evolution of potential energy
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Radius: Eu (Z = 63) and Tb (Z = 65)

DRHBc overestimates radius for Tb (Z = 65)
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Neutron Fermi Energy: Eu and Tb
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Proton Fermi Energy: Eu and Tb

Extend the proton drip line from 137Tb to 136Tb
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Summary and Future plan

Calculations completed (Odd-even isotopes)
All isotopes completed

Calculations completed (Odd-odd isotopes)
All isotopes completed

Future calculations
Constrained and unconstrained calculation for Z=129
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Physics conclusion

Nuclei mass prediction can be improved by including
rotational correction
Large difference between experimental and DRHBc S2n

near magic number (N=82)
There exist bounded odd-odd and odd-even nuclei beyond
one-neutron drip line (for Eu)
Deformation matches with the evolution of potential
energy
DRHBc overestimates radius for Tb
Odd-odd nuclei can extend the proton (for Tb) drip line

Yiu To Chung Martin (HKU) 19 / 19


	Methodology
	Results
	Summary and Future plan

